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Introduction
A central theme within healthcare regulation is the desire to minimise the risk posed by particular practitioners or types of practice [1] . The Department of Health (DoH) [2] has recommended that healthcare practitioners should be subjected to risk profiling in order to ensure that regulatory efforts are targeted appropriately. The DoH suggests a range of criteria that could be used to distinguish "high risk" from "low risk" practitioners; for example the time since registration, the type of work being carried out, and previous performance (including both general performance ratings and whether or not the practitioner has previously faced sanctions). The Royal Pharmaceutical Society of Great Britain (RPSGB) [3] aspires to use such information to tailor revalidation processes to the relative risk of pharmacists; high risk practitioners will be expected to undergo a more intensive revalidation schedule than those who are designated as low risk.
There is some evidence to suggest that certain characteristics of a practitioner can predict his or her likelihood of being the subject of disciplinary action.
Amongst nurses and physicians in the US, both age and the time since first registration have been found to predict the likelihood of being disciplinedhowever, the direction of the linear relationship varies between studies [4] [5] [6] [7] .
Amongst British and American physicians, those working in general practice, surgery, obstetrics and gynaecology, and psychiatry are most likely to be referred to a disciplinary panel [5, [7] [8] [9] .
Male practitioners, non-white practitioners, practitioners from certain socioeconomic backgrounds and practitioners trained overseas have also been found to be at increased risk of being disciplined [4] [5] [6] [8] [9] [10] . Finally, a study of UK general practitioners has found that those working alone are most likely to be disciplined [11] , while in the UK and the US, physicians who performed poorly at medical school, or who received sanctions for professional misconduct during their training, appear more likely to be the subject of disciplinary action later [12] [13] [14] . There are, as yet, no such studies involving pharmacists; however, there is some evidence from qualitative research that advanced and specialist practice brings with it particular types of risk [15] . Alternatively, it could be the case 5 that in general terms, pharmacists working in these areas are less risky due to their having greater expertise in the fields in which they are working [16] .
These studies suggest the possibility of healthcare practitioners, including pharmacists, being assessed by "risk scoring" specific factors such as demographic variables and employment status [17] . However, in the context of pharmacy practice, it is not clear what the influence of these factors on risk is, if indeed they are of any influence at all. The aim of the present study is to explore the relationship between pharmacist characteristics and their risk of being disciplined.
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Materials and Methods
Ethical approval for the study was granted by the University of Manchester Senate Committee. The study used a case-control design, in which pharmacists who had undergone a disciplinary hearing were compared with matched control cases (pharmacists who had not undergone a hearing). In order to identify pharmacists who had undergone a hearing, the researchers used the repository of fitness to practice records published on the RPSGB's website. These records provide particulars of cases that have been heard by the Society's Disciplinary Committee (DC) following an allegation of poor performance or misconduct. A case will be referred to the DC if there is believed to be an impairment of fitness to practice that is not due to health impairment and either: (a) it cannot be resolved by words of advice from the Society (for example, because of the gravity of the offence or because the registrant has failed to comply with a previously agreed undertaking); (b) the participant does not accept that his or her fitness to practice is impaired [18] .
The criteria for including a DC case in the sampling frame was that it was received by the Society after 1 April 2007 (on which date a new disciplinary framework was introduced) and that it was a new disciplinary case, rather than an application for restoration to the register following a period of suspension. This ensured that all cases had been reviewed against the same standards of practice. For each disciplined pharmacist, five non-disciplined pharmacists, who were matched in terms of gender, country of residence and
year of registration, were chosen at random from the RPSGB registration database. The choice of five control cases for each case in the sample provides a sample size that is sufficiently large for a multivariate analysis [19] , whilst being cautious to avoid masking any effects because of too high a ratio of control cases. For all pharmacists in the sample, demographic details (date of birth; ethnicity; sector; whether qualified in the UK or abroad; whether qualified as a prescriber) were recorded. For pharmacists in the disciplined group, details of the case (source of the complaint; nature of the complaint; outcome of any hearing; whether the pharmacist had previously been the subject of disciplinary action) were also recorded. The researchers obtained their data from public-domain information published on the RPSGB website 7 and from the RPSGB's membership database. Data from the latter, due to its not being in the public domain, was compiled by RPSGB staff and anonymised at source before transmission to the researchers.
Data analysis
All data were entered into SPSS Version 15.0 and anonymised prior to analysis. A logistic regression was carried out with the pharmacist's sector, country of qualification, ethnicity and age as predictor variables and allocation to the disciplined or control (non-disciplined) group as the dependent variable.
As a preliminary to the logistic regression, a log-linear analysis was performed in order to compare the effects of different combinations of the predictors.
Due to low cell frequencies within the sector, ethnicity and country of qualification variables, these were recoded prior to analysis (Sector: hospital; community; other. Ethnicity: white; non-white. Country: UK; non-UK).
Registration as a prescriber was removed from the predictors due to the outcome groups being perfectly separated on this variable, leading to large values of standard error. Because the log-linear analysis uses categorical data, age was categorised for the purpose of this particular analysis. The categories, which are shown in Table 1 , were chosen arbitrarily to provide an even spread of cases in each in each category. In the logistic regression, age was used in its continuous form. Prior to each run of the regression analysis, cases with missing data on the independent variable(s) were removed using listwise deletion.
Results
How many pharmacists were included in the study?
One hundred and seventeen pharmacists who met the criteria for inclusion in the study were identified in the online repository as of December 2009 (when data extraction was carried out); all of these were included in the study. Using the criteria defined earlier, an additional sample of 580 non-disciplined pharmacists was obtained from the RPSGB's membership database, comprising the control group. Hence the total sample comprised 697
pharmacists. Details of this sample are shown in Table 1 .
INSERT TABLE 1 HERE
Do pharmacists' demographic characteristics predict the likelihood of their being referred to the Disciplinary Committee?
From the log-linear analysis, the most parsimonious model was identified through stepwise selection by deletion of effects. This model contained only sector as a predictor. The likelihood ratio χ 2 (57) = 30.588, p = 0.998, indicating a good fit between observed frequencies and the expected frequencies generated by the model. The proportion of community pharmacists in the disciplined group is greater than that in the control group.
However, inspection of the descriptive statistics in Table 1 indicates that the modal sector in both groups is community pharmacy.
The regression analysis found a good model fit on the basis of all four predictors [χ 2 (5, N = 514) = 12.591, p = 0.028], indicating that the predictors, as a set, reliably distinguished between disciplined and non-disciplined pharmacists. However, the variance in outcome accounted for by the model is rather modest [Cox & Snell R-Square = 0.024; Nagelkerke R-Square = 0.043]. Table 2 shows the Exp-b odds ratios and their 95% confidence intervals for each of the four predictors. According to the Wald criterion, only the pharmacist's sector has a statistically significant effect on the classification.
Specifically, pharmacists working in community pharmacy were at increased risk of being disciplined when compared to pharmacists in non patient-facing roles. In addition, a relatively high but statistically non-significant odds ratio was obtained when comparing community pharmacists to hospital pharmacists (odds ratio = 2.302, p = 0.088). With the exception of the pharmacist's age (which is very highly correlated with the matching variable of years since registration: Pearson's r = 0.929, N = 694, p < 0.001), the other predictors also show odds ratios greater than 1, although none of these reach statistical significance. The univariate odds ratios for overseas training and non-White ethnicity come close to being statistically significant (with p values of 0.068 and 0.094 respectively), although in the multivariate model these predictors are no longer close to significance (p values increase to 0.489 and 0.570 respectively).
INSERT TABLE 2 HERE
What are the other characteristics of disciplinary referrals? behaviour) is cited more frequently than clinical malpractice (dispensing errors; controlled drug errors). It should be noted, though, that in 28 of the cases, two or more reasons were given for referral. That said, the same pattern is observed even amongst those pharmacists who were reported against one category only; indeed, the difference between misconduct and clinical malpractice frequencies becomes even larger (72 versus 16 citations respectively).
The most frequent source of complaints is from someone who is in a position of oversight of the pharmacist -for example, the employer, the primary care organisation or a Society inspector. However, there are a range of other routes by which a pharmacist can be brought to the attention of the Society:
approximately seventeen percent of referrals are triggered by the police, ten percent by a member of the public, and yet others by peer-or self-referral.
INSERT TABLE 3 HERE
Discussion
The findings of the current study indicate patterns in the demographic characteristics of pharmacists who are referred to the Society's Disciplinary Committee. However, the factors that predict a pharmacist being disciplined appear to be limited to the pharmacist's sector; specifically, whether the pharmacist is working in community pharmacy, and possibly also whether the pharmacist is working in a patient-facing role. In addition, there is a noticeable but statistically non-significant effect of the pharmacist's qualification and his or her ethnicity.
The study also identified patterns in the circumstances surrounding pharmacists being referred to the Society's Disciplinary committee. Of those pharmacists who were referred to the DC, approximately one fifth had previously been the subject of disciplinary action by the Society. Also, while referrals are triggered by a variety of sources, the employer or primary care organisation is the most frequent source, although a sizeable proportion of referrals also came from the police, RPSGB inspectors and members of the public. Of the different reasons cited for referral to the Society, conduct concerns appear more frequently than clinical malpractice.
While the study has been able to identify some patterns and relationships within the data, a few limitations need to be considered, aside from the generally low strength of prediction provided by the regression model. Firstly, it should be noted that, as alluded to previously, the Disciplinary Committee represents the end stage of a process that begins with a review of the case by the Investigating Committee (IC). The most serious cases will be referred from the IC to either the DC or the Health Committee (HC), but a substantial proportion of the cases are dealt with by the IC itself. The RPSGB [20] reports that, between 1 April 2008 and 31 March 2009, the IC reviewed 636 cases, of which only 77 were referred to the DC; a similar proportion were also referred during the previous year [21] . Hence, the data used in this study represents a small subset of the population of investigated pharmacists.
Secondly, it should be noted that the study involves retrospective analysis of records that were not initially designed to elucidate risk factors. As has been indicated in the foregoing text, some data was not fully available to the researchers. Furthermore, it is possible that other items of information, not currently collected from pharmacy practitioners on a routine basis, could be used as risk factors. Examples include: hours worked per week; length of time in current job; whether the practitioner has recently changed sectors;
whether he or she is working as an advanced or specialist practitioner, and whether he or she is working alone. In the context of tailoring revalidation regimes, indicators such as these also have the advantage of being more transparent, and possibly more defensible, than are demographic factors such as socio-economic status and ethnicity.
Finally, the time window represented by the cases in this study is quite limited.
It is insightful to view the findings in the context of the demographic trends identified by Seston & Hassell [22] . They note that between 2002 and 2009, amongst other demographic changes, there has been an increase in the proportion of members who are non-white and, amongst those pharmacists who were trained outside the UK, an increase in the proportion that are accredited via the European route. In addition, there has been an increase in the number of pharmacists who are qualified as independent prescribers.
Given the odds ratios reported earlier, it is possible that, as more data accumulates from disciplinary hearings, other statistically significant risk factors could emerge.
The finding that community pharmacists make up a larger proportion of Disciplinary Committee referrals than do hospital pharmacists could be an artefact of there being greater numbers of the former; alternatively, it may reflect a genuine difference between the two sectors in terms of risk. For example, the greater prevalence of sole practitioners in community pharmacy could make it intrinsically riskier than hospital pharmacy, in which the pharmacist is more likely to be engaged in collaborative work. However, by way of a caveat this finding should be put into the context of differences between the two sectors. Anecdotal and empirical evidence suggests that some healthcare organisations are more inclined or able than others to deal with disciplinary matters "in-house" without referral to an external body [16] .
In the United Kingdom, many hospital pharmacists are employed by NHS trusts, which are likely to have their own disciplinary processes. This may also be the case in the larger community pharmacy chains, where a hierarchical "command structure" is often present. However the smaller community pharmacies (particularly those where the pharmacist is also the superintendent and/or sole proprietor) may not have a structure in place for addressing fitness to practice concerns, and hence those who wish to raise such concerns would need to involve the Society. Of the 89 community pharmacists who were in the disciplined group in the current study, details about the type of pharmacy were available only for 30. Eleven of these were in independent pharmacies, 8 were in a small or medium chain, a further 8 in a large chain, and 3 in a supermarket. In addition, as indicated in the previous section, pharmacy owners appear relatively frequently amongst disciplined pharmacists; however, there does not appear to be any particular type of disciplinary offence that is more attributable to these pharmacists than to others. Interestingly, data recently released by the National Clinical Assessment Service (NCAS) [23] indicates that since 1 April 2009 (when NCAS began to take referrals of pharmacists with performance concerns), referrals of community pharmacists have outnumbered those from hospitals.
This echoes the findings of the current study. However, the authors of the NCAS report have emphasised that their data is from the first 14 months of operation only, and that any trends in the data would need to be followed for a longer period of time before any definitive conclusions can be made.
The findings of the current study are, in general, broadly consistent with other studies. For example, amongst healthcare professionals, age, ethnicity, occupation and country of training have been found to predict the likelihood of being the subject of disciplinary action [9] . With regard to pharmacists specifically, a previous study [24] has found that a disproportionate number of ethnic minority pharmacists were being referred to the RPSGB's Statutory Committee (the precursor to the IC and DC). The reason for these patterns, however, is not clear. Are ethnic minority pharmacists or those trained 14 outside the UK inherently more risky, or are there other factors at play? One might surmise, for example, that while some pharmacists are able to resolve problems informally without recourse to any disciplinary framework [25] , it may be less easy for a pharmacist to do so if there exists a cultural or linguistic barrier between the pharmacist and colleagues or patients [16] . It appears apposite to explore the issues surrounding non-UK trained pharmacists in future research [26] . Incidentally, as suggested earlier, the finding that age was unrelated to the risk of being disciplined may represent either a genuine effect in the population or an artefact of the sampling strategy used for this study, in which pharmacists in both groups were matched on the basis of their length of time in the profession. The data from NCAS pharmacist referrals did not find any particular trends in terms of age although, as with the current study, that data is drawn from a limited sample (as discussed earlier) [23] .
That one-fifth of disciplined pharmacists have previously been referred to the Society is particularly noteworthy given that, in any one year, the proportion of pharmacists on the entire RPSGB database who is disciplined is approximately 1% [20] [21] . It is possible that previous disciplinary action may indeed be a predictor of future disciplinary action, although no data from the case controls was available for the current study, so this hypothesis could not be tested. Also, the data used in the current study pertains only to previous disciplinary action by the RPSGB; hence, it may be worth collecting data in the future about disciplinary action by other professional bodies, by the School in which a pharmacist trained, or his or her being the subject of criminal or civil action.
At the time of data collection, the role of the pharmacist at the time of the incident was not routinely recorded either. The frequencies cited for pharmacist roles have been collated from the information available in DC determinations or on the membership database, and may not pertain to the pharmacist's role at the time of the incident. These caveats in mind, it would appear that the most frequently occurring role is proprietor or owner, with employed (non-manager) pharmacists and locum pharmacists the next most frequent roles. It might be surmised that the former are more likely to work alone, or that (unlike in the case of employed pharmacists) there is no line management to whom practice concerns can be addressed, and hence Society referral is the only option available. Similarly, it is possible that the reason for the pharmacist being reported in the first place may be different from that given on referral to the DC; it appears from a review of the publicly available DC cases that in some of them, the particulars as described in the determination are not consistent with the reason given in the database. By way of illustration, examples of the two types of complaint are shown in Table   4 .
As a general observation, it is noted that prior to the introduction of a new framework in 2007, clinical competence lay outside the remit of the RPSGB's disciplinary procedures, which instead focused on professional misconduct.
This may be a "legacy" factor that accounts for the latter making up a greater number of referrals to the current disciplinary committee. Again, it is interesting to note by way of comparison that pharmacist referrals to NCAS (in contrast to referrals of doctors and dentists) appear to happen more frequently for governance, misconduct or health concerns than for clinical concerns [23] .
It is also notable that previous studies identify colleagues and patients as the most frequent source of referrals of healthcare professionals [27] . The data from the current study indicate that, while referrals to the Society that result in a DC hearing come from a variety of sources (including colleagues and customers), the employer or primary care organisation is the most frequent source, followed by the police, Society inspectors and members of the public.
Whether there is a need for changes to policies, procedures or reporting mechanisms -either within the regulatory body or within pharmacy employers -to reflect the remit of the new framework may be an issue that merits further consideration.
INSERT TABLE 4 HERE
In summary, it is difficult to draw any clear conclusions with the limited data available. However, a number of issues are identified from the analysis, 16 which are worth exploring in future work as more data from disciplinary hearings accumulate.
Conclusion
There is the potential for risk factors to be identified from the disciplinary records held by pharmacists' regulatory bodies. The current study has used currently available data from the RPSGB to identify issues of concern, and indicated areas in which further work would be useful, either in terms of data recording or in following up some of the issues identified. Future research should focus on as wide as a range of indicators as possible; these might usefully include demographic data, work history, and current employment characteristics. 
